IMPORTANCE Laryngeal cancer survival rates have declined over the past 2 decades. Primary surgical therapy may increase survival rates in advanced-stage tumors.
vanced-stage laryngeal cancer has undergone a paradigm shift from primary surgical therapy to an organ-preserving approach. The Department of Veteran Affairs laryngeal cancer study group of 1991 suggested that chemotherapy and radiation is an option in treating advanced-stage laryngeal carcinoma, with survival rates similar to those of surgical therapy. 2 This was further supported with the publication of the Radiation Therapy Oncology Group 91-11, which compared differing modalities of organ preservation. 3 The recently published long-term results of this study 4 show superior survival rates for concomitant chemoradiation, with improved locoregional control and laryngeal preservation, over radiation alone. Between 1997 and 2008, the number of laryngectomies in the United States decreased by 48%, consistent with the trend toward organ preservation. 1 Interestingly, there has also been a concomitant decrease in survival rates among patients with laryngeal cancer in the United States during the past 2 decades. 5 Louisiana has a unique state-wide public/charity health care system (Louisiana State University [LSU] Health) in which patients have access to health care irrespective of socioeconomic class and insurance status. In 2011, the US Census Bureau published data showing that 938 000 Louisiana citizens (20.8% of the population) were uninsured. 6 Insurance status has previously been shown to influence survival in laryngeal cancer. 7 The purpose of the present study was to evaluate laryngeal cancer survival outcomes at a single academic tertiary hospital in the LSU Health care system and to compare our data with nationally published data. We hypothesized that continued aggressive primary surgical therapy for advanced laryngeal tumors would result in improved survival rates despite the increased socioeconomic burden of our patient population.
Methods
This retrospective study was conducted at an academic tertiary hospital (Department of Otolaryngology-Head and Neck Surgery, LSU Health-Shreveport; hereinafter LSU Health). Two databases were used in this review. Patients with primary laryngeal carcinoma were identified via a prospectively obtained cancer database maintained by the tumor registry. After approval from the LSU Health internal review board, the medical records of patients diagnosed as having laryngeal cancer between 1998 and 2007 were reviewed. Patients with insufficient data, inadequate follow-up, or distant metastasis identified at the time of initial diagnosis were excluded from the study. (Figure) . Of 117 patients with advanced-stage disease (stage III/IV), 64 (54.70%) underwent primary surgical therapy to include total laryngectomy or pharyngolaryngectomy.
Discussion
The treatment of advanced-stage laryngeal carcinoma has undergone a paradigm shift over the past few decades. Increasing emphasis has been placed on organ preservation, functional status, laryngectomy-free survival, and quality of life. One study 8 demonstrated these concepts through a survey of healthy volunteers, which concluded that some participants would decline total laryngectomy in favor of alternative therapy, despite it diminishing their chance for cure. Thus, research efforts have been focused on developing the treatment associated with the morbidity while still preserving survival rates. The prospective, randomized study 1 performed by the Department of Veterans Affairs Laryngeal Cancer Study group 3 in 1991 suggested that induction chemotherapy followed by radiotherapy offered organ preservation without compromising survival. The timing of this study correlates well with the expanded use of chemoradiation as well as the decline in the number of laryngectomies performed. The decline in total laryngectomies is not solely attributable to decreasing rates of laryngeal cancer and may reflect a shift toward organ preservation protocols. Between 1997 and 2008, the number of laryngectomies performed decreased by 48%. 3 Orosco et al 9 showed that the number of hospitals in the United
States performing laryngectomies has decreased, with the South and Midwest showing higher case volumes. It has also been demonstrated that laryngeal cancer survival has decreased in the past 2 decades, with Hoffman et al 5 suggesting
that it may be related to the change in treatment at most institutions. The 5-year survival rate for patients with T3N0M0 laryngeal cancer was significantly better with primary surgery (67.5%) than it was with organ preservation protocols (54.7%) (P < .05). 5 Dziegielewski et al 10 analyzed data for 258 patients with T3 and T4a laryngeal cancers and compared total laryngec- tomy plus adjuvant therapy, chemoradiation, and radiation alone. They found that total laryngectomy plus adjuvant therapy provides superior survival compared with chemoradiation and radiation alone. While it seems logical that triple modality therapy would confer improved survival at the expense of increased morbidity, the question arises as to whether we should be advising upfront surgical therapy more frequently for the advanced T-stage tumors. Current National Comprehensive Cancer Network guidelines display the options of concurrent systemic therapy vs laryngectomy vs induction chemotherapy for advanced T-stage glottic and supraglottic carcinomas. 11 At our institution, T4 tumors with cartilage and extralaryngeal involvement are uniformly offered total laryngectomy in favor of organ preservation, which resulted in a higher percentage of primary surgical patients at LSU Health when compared with the NCDB. Our results indicate that LSU Health treats a significant higher proportion of advanced-stage laryngeal cancer. The reason for this is likely multifactorial. Louisiana State University-Health Shreveport is a public hospital with a large proportion of uninsured and Medicaid and those with low socioeconomic status. 12 Based on our demographic data, we had significantly more uninsured patients as well as patients traveling further distances for care, likely owing to their lack of insurance. These limitations, however, do not seem to affect our patients' survival. Chen et al 7 demonstrated that treatment in high-volume community cancer centers was associated with improved survival. In addition, socioeconomic-related factors have been known to contribute to survival differences. Health insurance status, unequal access to medical care, and treatment compliance are all factors that affect outcomes. Chen and Halpern 13 found that black race as well as uninsured status, Medicare, and Medicaid were associated with decreased survival, possibly reflecting lack of access to care. 13 Our data suggest that despite of disparities in insurance and socioeconomic status, improvements in survival can be achieved with primary surgical treatment.
Limitations of this study must be addressed. It is a single academic center's experience with unique patient and institutional characteristics. Two databases were used, the LSU Health tumor registry and the NCDB, potentially introducing bias. Treatment algorithms for laryngeal cancer depend on multiple patient characteristics. We analyzed observed survival and not cause-specific survival. We also did not address comorbidities, which certainly influenced the modality of treatment.
14 Despite these limitations, this study prompts investigation into further defining the optimal treatment for laryngeal carcinoma. In the era of chemoradiation, the presence of cartilage invasion and/or extension into the soft tissues of the neck often prompts surgical intervention. 
Conclusions
This study shows that LSU Health treats a high percentage of patients with advanced-stage laryngeal carcinoma who have lower socioeconomic status, yet still has improved survival rates compared with the NCDB over the study time period. This contributes to a growing body of literature that suggests that initial surgical therapy for advanced-stage disease may result in increased survival compared with organ preservation protocols.
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Despite LSU Health treating more patients with advancedstage laryngeal cancer and with disadvantaged socioeconomic status, our institution demonstrated higher survival rates for advanced-stage disease when compared with national data within the NCDB. These results suggest that primary surgical therapy for advanced-stage disease may improve OS. 
